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ILLUSTk.VTIONS. 


I'n:. 1. Typicnl stiiinl of Yollow Kim* in wt*sii*rn Moiitmm.* Sci»iio in tin* 

Lolo V«lh*y in Au;:ust. A soiiiIn*rii .sIoih* ‘ _,-_Kroiiti.<ph*ro. 

2. Mnturo Westoni Yelltnv IMin*, witli mnlor;;rowtli inninly nf 

las Spruce. Hottiun lainls of l/olo Vnllcy. .Montaiiin S 

3. Neair view t)f the trunk of tin* Western Yellow I*ine. 'rn*i» nlioiii 3 

} feel in tlinineter ; youn;: Yt*lluw Kiiie in the foiv;'rouinl 10 

4. .\ fore.sl of Lml^<*poie Kine in the (ilocier Nalioiuil Knrk. August. 12 

5. White l*lne, in the FhitheanI Valley. .Montana, .luly H 

0. White Pine, on Priest Uiver, northern lOaho, Tree over 3 feet in 

diameter; ymini: Western Hemlocks in the forej;rouml. .July 1<» 

/ 7. Whitebaifk Pine, in Glacier Park. AlK>ut 10 inches in iliameter; 

nltitude about 0,500 ft*et-_ 1$ 

8. Umber IMne. On an exiH>se«l rltl^je east of the HiviOe-. 20 

9. Southern Li>ni;ieaf Pine, lllustrutiii;; po.sition of stanhhate amt 
ovulate flowers. Ui)iK»r left, ii hraiu-h with ,stainiimte cones; 
rij'ht, a branch with cones of tiirea* ages; at tlie top are two 
/uniill cones at time of pollination; midway two cones a year 

older; below, cones approaching inatui*fty 22 

10. Pine cone, oi>en. Beiow, to tlte left, lower side of seed-lM*aring 
scale .*jhowlng bract; to the right, the up|)er side* showing seetls; 

above to right i^nd left, seeds with wings 22 

11. Western Yellow Phie. A branch taken in ;Tu|y. The siuull cones 
; In the center nlwive were polllnateil IrYMay prweHhig; the larger 

cones below are a year older, and would have ripenetl In late 
August. About one-third natural size — 24 

•V, 



4 ilkitstratioxs. 

■ 

Fig. 12. Throo woslern ‘^loMtnnn iroos no;ir Flntliojul I.nk(\ U'ft, Wosti in 

L;:n-lK ronti'r. Foii;«M;is SpriM'i*; ri;»'ht. Fo(I;:(‘poh* l*lno 

1U. Western pjircli, in the Fljiliicml Vnlk‘y ls 

14. Lynll’s Lan h, on Mount I.olo. Tree's a f(H)t or loss in ellitinetor; 

about foot aliitudo. Au^rust _ 

la. Western Lan h. .1, Urancli two years eiM ; li, (*one ; C, a yoinijr 

se><MM)earin;r scale jiial bracL Abcmi two-t birds natural size ;ii 

10. Kn^dernann Spruc<\ In (Ihuder National Park. Seauie on cren'k boi- 


Kfi^demann Spruce, in i1h« upiH*r Fitter Uoot Valley, Montana :\\ 

18. Kii;:b*inann St»rnee, .1. Mattjn* c<un'; 71, le*af ; (\ .siHHi-; />, portlim 

«>f twl;:; about natural size .t» 

It). We'stern lleinlotk. In (JlacbT National I’ark- :’,i; 

2t). Western Ihaiilock. ,1, and ceuu*; //, stHMl-bearln^ snlb‘; 

sli^ditly enlar.^('el_ i -;:7 

21. Mounte.in. oi; Flack lliMnloek, in the St. .bK‘ Meuintains of nortlnu n 

lelabo: on the exm*na- left an Alpine Fir :n 

‘22. Mountain lleinbM k, abmit 4 feet In tliaineler -to * 

23. Top of a youn;5 I>(Ui;rlas Spruce* -ti 

24. (Iranel Fir, typiea) feuin . 12 

2o. l>oU 2 las Spniee*. I, C’eine*; Jf, Ie‘af; C, braet and b)\ver siile* of 

see‘e!*brarin*2 scale*; />. setsl 13 

20. (Iraiiel rir. In .vouim nt*es the* bark is snieMUh. but it 

reai;r!ie*r with a^e -It 

27. tlranel Fir. .1, I'wijr and eeuu* in natural iK>sition; /?. brae t pial 

lowi*r siele* e»f se*e*el*bearin^ scale*; C. siHhI . _ 1.7 

25. Frane h eef Frainl Fir. t'euielitlem in July 10 

2!). Alpine* Fir. .4, Twi;.' :mei eenie's in natural pe>sirie)ii; Jt, braet. at 

U, anel lowe*r sieU* eif se*eel-be'arin ;2 se-ale*; C, tipper slele* e^ .Se*e‘el' 
bearing: scab* uilb se*eMls In peesitben , 17 

30. Alpine Mr, in (ilaeier Naileuial Park 4S 

31. Alpiiu* Fir. 3'be* sineM>tli bark is cbaracle*rist le*. even to maturity 6* •‘’•d 

32. .\rbe»r Vitae*. .1, Twi;: ainl eeme* ; .seah'like* le*aves; /F se*nle*; r’, 

smi 71 

33. Avbeu* Viliie*. Srene* in .St, .Iih* .Meuint-uins In lelalu) 72 

34. Junipers. I.eft, Uea ky .Meuintaln Juniper, with iimiiature eeuie*s 

at .4 anil mature oiu*s at li. l.^avos sealellke. Ui;:lit, Dwarf 
JuniiKM*. twijr ami fruit ; I), seeel; C\ fruit (cone) in section, 

sbeiwiii}' twe) s(H‘ds ^ .'5,3 

37. Kenky Mountain Jum’iM'r. on Flatbeaei Lake* .74 

30. Dwarf Juniper, in (JIae ie*r Natieuial Park .70 

37. Western Ve*w. Fratiebes sbeewiim^ fruits in varje^us slaves etf 

development, July 77 
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LEtTER OF TRANSMITTAL. 


l)KI»AItTMKNT OF TIIF. 1 nT>:RIOK, 

lirRE.uT OF Kiu tation 

Ih*rvmher 1917. 

Slit: Forest trees of all kiiuls have interest for all people. 
Familiar ami aireetionate knowleilge of them Jias culture value of 
a very fine kind. For the people of some sections of the country a 
scirutilic slialy of the trees of/the forest has uineh practical anil 
eominercial value as well. This is pai*ticularly true of the forested 
ivjriou of the Rocky Mountains, 1 theretore reeoinmeml fliat the 
aeeoinpanyinfr inanuscript i>n the conifei's of the northern. Rockies, 
hvtJ. E, ivirkwooil, professor of hot any in the University of Mon- 
tana, be puhlished as a bulletin of the Unreim of Education for dis- 
tritmtion amon^ the teaehei*s in the schools of this section and for 
sale in ipiahtities b^vthe Superintendent of Documents for the use 
of pupils in the schools. There is* j^reat need for such a i^iide for* 
teachers and, students in this subject, which, with the help of^uch 
a manual as this, will add much to the riehness of the sc'hool work. 
It is, 1 am sure, quite -within the province of this hureau to assist 
in this way (he people of the eoimtry as a whole, or any part qf it, 
"to imj)rove their sj^iiools. - . ^ 

Respectfully sninnitted. 

r. P. CI.AXTON, 

Cornnnssfoner, 

The SECItETAllY OF THE iNTTlItlOlt. " > 




LETTHR TO TRAt:Hr:RS; 


V • 

To tlu^ '(ctU'ht'rA ftf fhi* horfht rn liorkivft: 

, This htilliMin of iIm* linivmi of Kdncation 1ms bmi prepaivd by 
one who knows well the eone-bejnui^r ti’ees of the bnvsls of the 
station in wbieh you live, and the needs of teaelieis and childivn 
who-would study these tre«*s. The text of this bulletin is not intended 
to be conned and recited as textbooks too often aiv; it is intended to 
be used as a su^jrestive <rui*le in the out-of-dt)or study of the trees 
theiuselvys. Should, pupils in the. schools <u* . other people want 
copies of the bulletin, they can be had from the Su|K*rinlendent nf 
l)iK‘UinentSf ^^’a.shin^^t^l|K |). (\. for !.*» cents. 

P. P. i ( ommiasiooer. 


^ NOTU. 


The pui*|>oso of this bulletin is to enable j>ersons not teclujic/llv 
. trainwl in botany to identify the coniferous species of the northern 
> Rocky Mountain re;:ion lyinj' within the rniteil States* 

Nothing is puhlishetl at present, so far as can be a.scertainod, which 
presents with adetpiate illustrations and in nontechnical language 
descriptions of the trees of the j^iorthern Koekv Mountain region. 
That some such puhlication is desirable is imiicated by the fre<|ueut 
„ inquiries for literature \ti\ this snhjeet in tlefinite, concise, and popular 
form. This need is felt l»y teachers of nature study in the pul>li4* 
schools sc'attored throughout the northerrr Rocky Mountain country, 
as well as I &fc»restors,. fanners, an^jUhers whos<* work or pleasure 
takes tiiom out of ilmu*s. ' • , 

Acknowledgments are due to.Prof. M. J. KlrcHl, of the University 
of Montana, fo r ^>m e of the photograph?^. used herein, and to Mr. 
E. E, Hubert, ofwl* Bureau of IMant Industry, who has made most 
of the drawings. ' 
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THE CONIFERS OF THE* NORTHERN ROCKIES. 


r. THE FOR1ESTS. 


rUo forest nppeiils stronply to the human iniiul am! It has. ^ 

*Iee|K*r liohl ill our sentiment than afl other forms of the earth's * 
v 4 ';^‘tation. In song aiid story, in the pagivs of ronmnee, in the litera- 
Inre of liistory, of religion, and of science, thoughts rtf the forest 
have <|uiekene(l the facile pens of many writers! The gene-sis of man- 
kind was III the foi^t, and in the forest man liveM aiid. fought and 
gn w; the tm's he venerated and in the groves worShippinl. Tlie in- 
l!m*nce of the forest in the ilijfitrihntion of the human race can i\eve;* 

In* rn’koned. From tW first venturing upon a clumsy raft bound 
\\ it h j (M»ts and vines to the hulls of sturdy oak that breasted unknown • 
the history of .wttlement and conquest, of occupation and ih»- 
\clnpment, is inst»parahle from the story of the forest nse; 

I ho ci-oijouiic value of the forest can hardly l>e told, for when we 
have reckoned in terms of hoard fwt and dollai*s ami cents, there re- 
mains the lessohvious* hul not the less hmiI influence, far reaching into 
all manner of conditions and impossible of cnlculatiom When the 
fnreSt goes, there go with it the fort*st animal life, the game and the 
li>h, the fur-biMiring denizens of the woods, the clear streams, the 
stnrage of waters for power and irrigation, and last but not least the 
inlhience of the forest itself upon the soil whereon it grows, tend- 
ing ever to greater richness and <lcpth. AVe are told that the forests , 
of Montand alone, if converted into hnnber at the jiresent prices, 
would exceedln value all the pmdous metals mined in the State since 
tlu^ tliscovery of gold over oO years ago. But this vast wealth is far 
surpassed by the value of the great streams to manufacturing and 
agriculture. It is stated upon authority tliat more power can beje- 
M loped in seven miles of the Missouri at Great-Falls than is possible 
at several other populous cities w%ose weaUh and influence are 
largely dependent upon their power sites. 

The Rocky Mountain forest is one of the distinct vegetation regions 
ill North America at the present day. It is conspicuously coniferous, " 
evergreen; everywhere tlie somber influence of the fir and pine. 
But w^hHe the conifers or softwoods are in the ^ascendencj as to 
numbers, as species the hardwoods-X^** exceed them. The latter, of 
course, are more abundant along streams and in other rituations 
where soil moisture is adequate the year round.. 
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THK CONIFERS OF THE NORTHERN ROCKIES, i * 

The forests of the northern Rocky Mountain region contain r> or 6 
species of pine, 1 of spruce, 2 of larch, 2 hemlocks, 1 Douglas spruce 







Fiflf. W<j8t©ra V^llow^]f»Ipo, Wfth updorgrOwth mninly of Doutfkd Spraoe. B<A» 

tom fonrls of I.olo VoUcy, Moiitiuio. 


^ 4t 3^ 1 ayl) 0 r viltiBj 4 junipers, und l. yew. Among tl)e har<|woodls 
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fotiml in tree form), 3 si)ccies of alder, 4 of.birch, 3 of cherry, 1 of 
plum, 4 of hawthorns, .! of mountain mahogany, 1 of maple, 1 of 
mountain ash, 1 of dog\vood in tree form^ and 1 of ca^ara. The 
Rocky Mountain forests, however, are more nQted for things which 
they lack than for things which tliey have. Genera which are Con- 
spicHous cast or west arc either wholly lacking or fit least veiyr spar- 
ingly represented here. There is no native oak, hickory, elm, walnut, 
chestnut, sycamore, or locust. Of the many and vigorous kinds of 
hirch, alder,' maple, plum, cherry, and hawthorn of the eastern and 
ncstern forests, there are only the few and infenor species mentioned. 

• The northern Rockies have a composite flora, not only .with refar- 
eiicc to forests but also in the lesser vegetation. ^ That is, few species 
of tt e^.seem really to be indigenous, and these are mingled with the 
majority which have migrated in from other sources dhring long 
IHu-iods of time. To get a better idea, of what this means, it is neces- 
sary to review sonie of the earlier conditions. 

•VII vegetation of tlie earth' has been subject tO periodic change : 
and influence in relatiou to geology. Long ages ago,» in the early 
Cretaceous period, a continuous forest of conifers and cycads cov- 
ered the Nortli American Continent. In the late Cretaceous the 
land became divided .by an arm of the sea which extended north 
fi-oiu the Gulf to the Arctic through what is now Texas ! and Mon- 
tana. During this period was the beginning of the marked differ- 
entiation of the eastern flora from that of the West. In the East 
are the elm, hickory, chestnut, persimmon, sassafrasj tulip, Osage 
orange, and magnolia, which are.not found on the Pacific coast; in 
tlie West are the Sequoias, cypress, and giant cactus, which do not 
oiciir east of the Rocky Mountains. Oaks are on both coasts, but 
not the sani.e .species of oaks; the same to a large extent is true of 
nuples, alders, pines, firs, and many others. Toward the close of 
the Cretaceous there entered many hardwood types of modern form. 
The eastern slope of the Rockies was more humid in the Qretaceous 
and Tertiary than now, as one may judge by the petrifiied forests 
.scattered from the Yellowstone Park to Arizona, and the remains of 
liolly, oaks, elms, chestnuts. Sequoias, and other tihes in the Floris- 
sant shales of Colorado. 


In the Tertiaiy a^e the East and "VVest were again united by land. 

Hilt this Was a period of succefflive uplifts depre^ions; Areas 
boeijme .submerged and their forests destroyed. Other areas were^^ v^ 
subjected tq severe changes locally. Erosion and other dikurhances^: . ' ^ 
mii^ have greatly mptlified the characj^r, proportion, ahd distri- >'5 
b'.ition of. the species. ;. , ,. . . ^ 

With the advent. of. the glacial period great fields of ice pushed 
southward, .carrying destn^^ the forests before theinc vSmaller*r 1 
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mtermountain gla(jiers worked destruction in forests not touched 
by the main sheet. Evidence of such glaciers is abundant through- 


#10. view of tlbe trunf( of (ibe Western Vcllow l^e. Tree fittoot 3 M in llamdten 

young Yeliow.Pino in the forogs^undv 


. , It i$ in advance 

Ulrica, period 
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^ feet severely all the forest growth within a 

considerable radius. Arctic vegetation preceded tlie glaciers and 
retired with them, but the descendants q{ some of the species are 
still found upon mountain peaks. 

With the final recession of the ice,, ve^tatioh- repccupied the area 
in sticcessive' waves. First the circumboreal* plants, driven by the 
rising tempehitures^ followed close upon thfe retreating feet of the 
glaciers. In the hollows were lakes and ponds which were soon oc- 
cupied by a swamp flora. Following these camp the conifers, to 
rehabilitate the land with a forest covering. 

About six regions of North America are now regarded as ancient 
centers of plant migration. From these the northward movement 
began at the close of the glacial age, and some of them furnished the 
material for refjpanting the land denuded by the ice. Two of these . 
are important in the present discussion. The Arctic flora has already 
been mentioned as having lelj its traces on the tops of the highest 
mountains, but it is hardly represented by any woody species except . 
a few. dwarf willows and heaths. 

Two centers <ff distribution remain to be considered. One of these 
occupied a strip of the Pacific coast from northern California to 
Washington west of the Cascades. F rom it species moved southward, 
northward, and eastward. Some have noVv reached the Bitter Root 
Mountains and the Flathead Valley, others have passed oa as far as" 
the Black Hills. Those trees which have arrived from the Pacific 
center are the grand fir, the Douglas spruce, the western larch, the 
white pine, the hehUocks, the arbor vitce, the yew, the mountain ash, 
the black* cottonwood, the cascara, the flowering dogwood, several 
willows, and many lesser plants. ' 

The other source of tlie Rocky Mountain flora lies in the far-off 
Appalachians of the Carolinas. and southward, >here the flora is 
• one..of great antiquity. Some of its species have stayed at home, bpt 
others have wandered far afield. Those Which have gone farthest 

ai^e'those most easily aided by the wind in the distribution of their 

seeds. From the Appalachian country some plapts moved into Texas 
and Kansas, others followed the Atlantic coast northward and oc- 
cupied the country of the St. Lawrence and the region east of Hud- 
son Bay. Still others wandered far to the Northwest, following the 
streams across the plains or north into Canada and thence acroi^ the 


boon so profound as to i 


.contineiit, reaching the Pacific shores at Cook Inlet. In^ the Rocky . 
Mountains 'soine pi ‘thew_ moved sbuthVdi^, as: thie sprti&j ‘ ^ 
said to occur in' a fc%. places in Montana/ but cPrnmPn throughout 
Canada and the northeast. Among other trees 'front this soui^ ■ ■■■■ '■ 
might be mentioned two species of dwarf iiininer. the common eoit. 
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aspen, the box older and the paper birch, besides a number of wil- 
lows and lesser shrubs. 


Fro. A forest of Lodlgs|iSie hne In the Olador f^atioa^ Jpar^. August. . 

^ V.,,’ ^ith centers jo 0ie, flora 













r " 

I imligenous, supposed to bt relicts of a previgus age when, owing to 
I a more humid climate, they were more widely distributed than now. 

I Among such are the Engehnann spruce, alpine fir, yellow and lodge- 

p«Io pines, all very common and widely distributed species. 

.Ihus it will be seen that in the northern Rocky Mountain country, 
th(? eastern and western floras overlap, and there, mingled with both, 
arc the renmants of an ancient indigenous flora and the traces of an 
Arctic migration. . . . 

Among the several climatic factors which influence vegetation 
undoubtedly the most important are rainfall and evaporation. Tem- 
perature is likewise important, but within th6 area under discussion 
its influence is seen more iri the distribution of species within certain 
litnits of altitude than of latitude. Important as^the annual rain- 
fall is in determining the character and extent of the forest, more 
important stiU is the seasonal distribution, of rain. The forests of 
ihc Ohio Valley are deciduous, broad-leaved woods of oak, hickory, 
maple, and other species demanding ample supplies of water, which 
arc provided in an annual precipitation of 40 to 50 inches,. much of 
which falls in the summer. Here also is a relatively low rate of 
evaporation. On the other hand^, the for^ts of western Oregon are 
lua inly coniferous andt^ evergreen ; the total rainfall is 50 to 100 
inches, but it occurs mostly outside the growing season. The sum- 
mers are usually too dry for anything but hard-leaved trees, except 
'' Iiorc soil waters are near tlie surface. The Rocky Mountain region • 
is, in these respects, similar to the West coast, especially in its most 
heavily timbered sections. 

Contrary to a somewhat pcevalent theory, the for^ follows the 
rain; not the rain the forest. Tliere is no evidence at ]5 resent that 
the forests have any influence on precipitation. The relation of 
forest crops to climate has long been an object of thorough research 
in (lermany, and many facts are now well established. * 

The southeastern States of the Union have a rainfall of 50 to 70 
inches a year. East of an irregular line from eastern Texas to Maine 
is n region having 40 to 50 inches a year.* Westward the annbal 
rainfall deertoses to 10 to 20 inched, includhig the plains country, 
roughly from Canada to Mexico and horn the eastem^line of the 
Dakotas to the CasT;ade Mountains. The Higher altitude^ of the 
Rockies are favored with somewhat more, and are marked tlw 
heavier forest fonnationg. Fifteen inches a yea^ is about as little^ 
... ***** allow foiest growth, except by the mitigation of cert^iii fac- 
t(h;s,;hs l6w wind, higher relative humidity, and 

lower rate , of evaporation. The areas of. lowest precipitation are 
either prairie dr deggrt; 

. Th roughout the . mountain cpiintfy ^there is more dr : less . defimtd^ 
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forested and the unforested slopes do not always stan/d in the same 
relation to the points of the c^pass. The conditions which occur 



, I^ip. 5.— WM6 JPIw, In Ihe F|athei^ Vttljpy, Montana. July. 

' . I 

i^ut Missoula may^b© cited as an 'iltasti^atroiii. Hera it is jjoticaable 
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a IV. grassland; and somewhere between, the forest and the grassland 
ijhTge; also that the northern and eastern slopes are wooded to the 
base, while^the others are bare. These features are purely a response 
to the distribution and storage of soil waters. Southern and w^em 
slopes exposed to sun and wind are too dry for the growth of trees; 
the northern and eastern exposures are more favorable, for there the 
snow lies later in the spring, the heat isrless intense in summer, and 
at all times evaporation proceeds more slowly? The drier slopes, if 
wooded at all, are usually clothed sparsely with yellow pine and 
Douglas spruce; the other slopes with larch and Douglas spruce and 
lodgepole pine. vThns it appears that 'not only the features of local 
forest distribution are under topographic control, but also the com- 
j)osition of tKe forests and the proportions of the various species. 

One is* impressed by the fact that the forest species themselves 
differ much in theic requirements. Some are like the meek; they are 
modest in their demands and they inherit the earth ; others maintain 
a sort of aloofness, circumscribed by rigid demands of their own 
organization to a particular set of conditions. As an example of the 
latter is the western white pine; limited by requirements of moisture 
in soil and air, by a scant production of seed and by peculiar habits 
of growth from the seed, by a relatively narrow range of favorable 
temperatures, by a marked susceptibility to disease and to injury by 
fire, its dUstribution is restricted to the tascade Mountains and 
^especially favorable situations rn the northern Rockies. On the 
other hand its relative, the yellow pine, easily satisfied with soil 
•and moisture conditions, enduring a temperature range of 160 de- 
grees or more, early and prolific in bearing seeds of, good vitality 
and germinative power, resistant to fire and disease, is. found from 
the British Possessions to Mexico and from the Black Hills to the 
.d I ores of the Pacific. 

^ Thus might be summarized the nature and habits of any forest 
species, and it would be found that such facts bear an intimate 
relation to its geographic distribution; and conversely the distribu- 
tion of a species indicates the range of its re<|uirements and adapta- 
bility. 

Among the most significant and interesting facts of forest distri- 
bution are what are known as vegetation cycles or succession of types.* 
A given forest may not be the permanent or final type of forest 
which is to occupy the area. An example may be found in the 
transition fr(»n grassland to heayy, forest evident in yanoiis plac^ 
i n the intermountain region: The pra irie is ^adually ■ mvadii^ by ; 
the forest and ultimately yields to it fully. The pione^ ih this 
invasion is the common yellow pine, closely followed by the Douglas 
spmice. Through centuries the forest increases, and the soil, enrichc^ 

by the. deposits of vegetable matter, be^m^ more capa^$ of 

' 
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ing moisture. WTien this condition has been readied other trees are 
able to maintain a foothold, and being more tolerant of shade than 



the pines, grow op among th^m and gradually crowd, them -opt. 

' Tkp gms9 |p,d fte gpwth oi entirely dis^ppepr^' and a 

• ' ' ' . , ■ ...... .. ■ ^ 



forest of entirely different asiH»ct achieves dominance over the whole 
aiva. Along the shores of Flathead Lake are forests of fir, larch, 
and spruce, mixed with some hardwoods, which can be traced back 
to the beginning of pines and grassland. 

• rflide-rock areas arc common everywhere in this region. They 5 
* vary from the clear gray' of freshly broketi rock fragments of the 
talus to forested slopes in all stages of developmefit. Thus the rocks 
siippx>rt a lichen crust which is gradually replaced by mosses. Under 
ilisintegniting influences affecting the surface layers of the rock and 
the. accumulation of vegetable matter a foothold is given for small 
kerbs, and then for bushes, and at last for the forest 

Similarly, changes are slowly transforming ponds into bogs and 
hogs into solid ground, with efirresponding changes in the plant 
covering. River deltas and bars first occupied by. the sand-bar 
willow increase in height and area by the augmenting influence of 
the willow itself, giving place to cottonwood, alder, and birch, and 
liually to spruce and other species. 

^ Examples might be cited indefinitely, illustrating the march of 
f«>rest deiglbpment through changes by insensible degrees which 
pass unnoticed from generation to generation. The tendency is 
low^trc^ a climax type, which, so long as the climate does not change, 
will maintain a balance among its constituent sp^ies, among which * 
some will be dominant apd others dependent. In the climax forest 
tlicy will always be shacTe-enduring species, for soMong as the stand 
is open, as it mu^ be. with species intolerant of shade, just so long 
may other and more tolerant ones enter. Traits of ' a species which . 
give dominance in a forest society may be rapid growth in height, 
tolerance of shade, simplicUy of soil requirements — either of these 
or all of them taken collectively. But even in a climax forest, there 
is no truce to the warfare; there is merely balance of the contending 
forces. Disturb this balance by th^ removal of a part, and battle is 
again joined, with the advantage to one side or the other. 

Ijooking, then, into the distant future, we might expect changes to 
come which, if left Untouched by human agency, would end in com- 
|)letq forest covepng of the land and growth in density as well as in ' 
^ area. Such changes, however, ace in their nature and progress like 
geological changes of erosion and deposition, of elevation and sub- ’ 
sidence, always toward a more or less certain and definite conclusion. 
But with the forests the hand oi mw can affect the result imd is most 

sure to do so. . * ' ' • j 

1 ■ ■ ■■ 1 
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II. THE SPECIES. 


The conifers nro members of the pine family. Those of this region 
jm\ witli one exception, evergreens. The majority are needle-leaf 
treys which boar cones and seeds piwided with thin, wing-like ap- 
jicndnges, which facilitate their distribution by the wind. The seeds 
arc produced on the upper surface of a flat, .scale-like structure, 
though in some cases not obviously so. The exposed position of the 
.seeds is a mark of one of the primary divisions of the seed-bearing 
plants, viz, the gymnosperms; the other one of the primary divisions, 
the angiosperms, is characterized by the production of seeds inclosed 
in a pod, capsule, or other structure. The flowers of the pine family 
aiv simple, inconspicuous structures, which open early in the season. 
They are always of two kinds*; one kind, which are relatively few in 
number, ultimately matures the seeds; the other kind is produced 
in far greater numbers and bears the pollen. Members of the pine • 
family are all woody plants; most of them, the largest of oqr forest 
tnys. have straight central .shaft and symmetrical growth ; others are 
more or less irregular in form arid of low and spreading habit. 

The flowers, and later the cones, consist of- a central axis upon 
which are closely arranged scale-like .structures in spiral or circular 
order. The male or pollen flowers vary from an eighth of 1 inch to 
2 inches in lepgth, and on the lower surface of each scale are two or 
more minute'^icsi, in which the pollen in produced. This pollen is 
iisually dischar^d in May or June, and the flowers then usupliy drop 
off, though ofteli ,they may be found ^ry anfl withered, clinging to / 
the branch. The pollen of many sj)ecies is produced in sUch quanti- 
ties that it issues from the crowns of the trees, when stirred by the 
slightest breeze, in clearly visible clouds, dustlike, and settles on the 
surrounding vegetation as a yellow powder, or washed by rivulets 
into golden windrows. Some of this pollen falls, perchance, upon 
the female or seed-producing flowers, where it effects fertilization. 
Pollination of the flowers is thus left solely to chance through the 
a^ncy of wind, and the ftfet of so much waste necessitates, the pro* 
duction of a vastly greater quantHy of the pollen than is actually " 
used. The^male germ cell in the pollen grain must unite with a fe- 
male germ cell in another flower, iri order that, a s^d may be pro- 
diiced, and one such union. is necessary for each, seed; .The f^ale^r^ 
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^lowers, so caUeiL also possi»Ks a rontral unis, though in (his cast' ihor. 
are tNvo'series Of lateral ineiniKTS instead of une. One series isValh‘»] 
the scales; these U»ar the potential seeds upon .their upper sui fare-. 
and Inter form the prinei|>al material of the eoiie. The other seric- 



Fui.K.— Mmbqr riue, Qo jin expoeted ridge cast oltho 4'ivido, 


IS known as the l>n*aets^ one of which is situated below each scale. 
In the (uirlier condijion of the cone the brads are osnally conspicu- 
^ oils and surpass the scales hut later the scales outgrow the bnicts and 
in the init|orii^ of cases V 
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The eone fruit is mntureil in one or two years. Some s|>eciest then 
>preaii apart the scales of the cone upon dryinff and allow the seeds 
(o fall out ; they are carried away by the wind.. See<ls thus dis^ 
tribuled an' usually provided with an ample and thin membranous 
win^r a in I a kernel of oily inaterial thiU is somewhat lijihter in weight 
than starch, a common reserve material in seeds distri hu ted by other 
iiu‘ans. Seeds of this group of plants have usually « hani outcr/hell 
iiH’losing a mass of rich oily* f<K>d material, in the center of which 
•i< cnilH»<ldcd the germ or embryo. The latter is the v<mng tivo, con- 
.vi.sting of ii cylindrical stem terminated at one end l^the initial root 
structure, aiul at the other by schhI leaves orcotyle^lons to the numlier 
two or more. The f(H>d inaterial siTves the young plant until it 
lnM*oim^ established in the soi)*; tlie simmI leaves then spixutd apart 
and nMuain tliiougbouf the first season ns^ellf-like structures. 

^ The see<ls of most conifers under projwr conditions germinate in 
one to two weeks. With some excejitions they are of transient via- 
hillty. Conifers as a class have leaves of hard or leathery texture, 
which lcs.sens the amount <»f moisture they impart to the air; conse- 
([iicntly they, are often found in situations t(M> dry for broad derived 
tr(H‘s, They are trees of hardy nntui.*e. are widely ami ahimdantlv 
distributed over the earth, and arc plants of ancient origin, whose 
amvsl*»rs wen* :i (hmiinant type of vi'getation in earlier periods of 
the earth Vhistor>v 

The menihers of the pine fmuilv are. classified maiidy upon the 
basis of the form and stnictuK' of the leaves and cones, though other 
feanin»s, such as the arningcmcnt of the leaves, qualities of the wmKl, 
and the characters of the hark, arc likewise important. Beyond these 
rharactei*s each species has its own |MM*uliar limitations as to light, 
temperature, moisture, and other fact«)rs which influence, *)r «lctcr- 
minc, its Iwal ami general «listribution. 


THE PINES. 


The pines are easily n*cognized by the form and arrangement of 
their leaves, Which ai-e usually from 2 to G inches in length, needle- 
like and clustered in twos, threes, or fives. They are borne thus on 
sliort lateral branches, accompanied by a scale bract inserted bn 
the main branch just jbelow* the position of the short lateral. Some 
specicK; shed these bracts early others retain them for several yeaiW 
Species also differ in the lon^h of time during which they retain 
their foliage leaves. All are bound to fall at some time, hut new 
leaves come out every spring w^hile the leaves of other years are still 
upon the branch, so that the tree is never without leaves. On some 


pines the leaves remain for 2 years, in others for. 3, 4, 5, or even 12 
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viously seen in the bnd, and the bracts that accompany each lateral 
twig are the erstwhile bnd scales. 

The cones of the pines are produced at the outer ends of the 
branch growth for each season. They appear there' in an inconspicu- 
ous form at first, but as their maturity requires two sea^ns, they 
appear when ripe at the end of the growth of the season next pre- 
ceding. 'The pollen flowers, on the other hand, appear at the base of 
the shoot of the season. The mature cones of the pine are oval or 
oblong in form, hard, woody, and vary greatly in size among the 
native species. 

There are two series of pines, comnionly known as white, and yel- 
low. The former, among the slides (>f the northern Kockiesyis rec- 
ognized by leaves borne in clusters of five and by the smoother points 
of the cone scale; the wood of the white pine is usually softer,- lighter 
h» weight and color, and less resinous than that of the yellow pine. 

.The leaves of the yellow pines are in twos or threes; the cone scales 
are prickly, and the wootl darker and more resinous. 

The, western yellow pine . — The most common and widespread of 
the pines of ilie northern It(x?kies is the one known as the Western 
Yellow Pine (Phitis ponderusu). It is found, iii fact, all over the 
western half.of North America, from the Black Hills to the coast and 
fi’om British Columbia to Mexico, in some places forming splendid 
forests, in others reduced to scattered and itnpoverish'ed specimeps' 
ahing the rim rock of the Missouri and the Yellowstone. It is the’ 
most drouth resisting of our forest trees. It gradually invades the 
giasslands and covers them with forests. It is a tree that demands 
a giyat deal of light, hence it never foi-ms dense forests, but more or 
. less open stands with grass and some shrubs beneath. Its seeds are 
.scattered^far and in grtuit numbers. 

This tree is recognized by its leaves, cones, and bark. The leaves 


are about C inches in length, the longest of any of tim Montana pines. 
They are usually found in -clusters of three. This' cones are oval, 
about 4 inches in length, firm,- dark brown or purplishj and each 
scale is armed at the end with a sharp recurved barb or pickle, which 
later falls off. As in all pines, there areltwo .sectls on the upper sur- 
face of each scale, and below the scale a very small and" inconspicuous 
bract. 'The cones ofMjn in Aiigiust or- September to dischar^ their 
seeds. ■ Squirrels are very fond of the seeds and cut oflf and store great 
quantities.of the cones; several bushels may sometimes be thus stored- 
. ; away beneath a pile of logs or brush, where tell-tale piles of scales 
reveal the secret, and may lead to the less of the store if sonie ^d-, 
hunting former happens by. - * 

But some sekls escape the squirrels, and perchance alsto the birds 
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appears a short stem topped by a civile >of small seed leaves whose 
tips are still boiu^d within the coat of the seed, whence they are draw- 
ing food forthe young tree until it becomes firmly rooted in the soil. 
After a few days the seed drops off, the seed leases spread wide apart, 
and out of the center of the circle arises a tender stem with delicate 
pale green leaves, much like the seed leaves, but shorter. As the stem 
grows longer, its leaves are single, are not arranged in a circle, but 
are alternate. The small stem with its tender leaves is the beginning 
of the huge trunk of later years. The first summer it glows only an 



Fio. II,— VVeslom Vollow I'mc. A branch taken in July, Tho small cones in the center 
abovo were poilinatod In May preceding; tho laritcr cones below^ro a year older, and would 
havo ripened In lato August. About odiyUiird natural size. 

inch or two above the seed leaves, and clones the seasoii with a straight 
stein and no branches, but its root has gone deep into the soil, where 
the earth seldoiA dries out. At this stage the small top above ground 
needs little water, but the young tree is getting ready its roots to feed 
the larger top which is soon to come. No buds are formed tho first 
season. The next season tlie stem renews its growth, and the roots are 
extend(e4 farther into the soil. The Stem lengthdUs in early summer, 
if conditioi^s a# f«orabl^ several tiipes-the growth it irpade in- the 
first, season, and -ends with the fofmatioini of a terminal bud. and sev- 
eral lateral buds close under the terminal one. These lateral buds 
are the forerunners of the first of the circles of branches which are 
f0pnied at intervals and characterize the groi^tth of this and other 




\ . THE SPECmS. . 25 

The trunk of the tree may reach a diameter of 6 or 6 feet and..a* 
licight of 150 feet. Its bark is yellowish in color, divided by deep 
grooves into oblong areas of fairly uniform size. 

The wood of this, tree is of large importance commercially, and 
lumber from it is Ihe principal product of many mills throughoutr 
tlie timbered portion. of the State of Montana., It is strong and 
durable, and is much used in buildings and . in various forms of 
heavier construction. - " * 

The rock pine {Pijms ecopulorutn) closely resembles the western 
yellow pine, and there is considerable doubt as to whether it should 
.stand as a separate species. Some authors regard it as merely a 
variety of Pintu ponderosa, while others consider it merely the 
mountain form of this species. It is found from the Yellowstone 

Park southward and mainly on the eastern side of the Divide* 

This tree may reach a.height of 150 feet and a.diaiheter of 5.or 6 
feet. The bark is deeply furrowed. The leaves occur in clusters 
of 2 or 3, usually 3,^re 4 to 6 inches long, and are bunched near the 
ends of the branches. The cones may reach as much as 5 inches in 
length, with scales thickened at ^he ends and armed with a sharp 
recurved prickle. 


YAc lodgepole pwic.-^Next among the pines from the standpoint 
of distribution is the lodgepole {Pinus contorta). It occurs from . 
Alaska gnd the British possessions southward into Colorado and 
Ciiliforhia. It is found in all parts of the State of Montana west • 
of the Divide; in the central and eastern part more sparingly, • 
scattered in diminishing ij/umbcrs along the river banks and the \ 
higher elevations of land in the plains region. * Its demands upon 
.>•011 moisture are somewhat greater than those of the yellow pine; 
hence it flourishes upon northern slopes, on high ridges where win* 
fer’s snows lie deep, and far to the northward it forms dense 
I liickets around the mountain lakes. One of the characteristics of 
(ho lodgepole forest is its density. It grows while young in almost 
impenetrable thickets, but thins gradually with age to a stand pf 
dean and. slender - poles, and attains sometimes a foot or two in 
diameter and a height of 50 to 100 feet. - 


The leaves, of the lodgepole pine are 2 to 3 inches long and ahs borne 
,in pairs. The cones are usually less than 2 inches in length, rather 
sharply tppering and one-sided, the scales prickly. The cones: hang 
with pereistency to,the br^tnehes and open very slowly; BranchM '* 
may be found with the cones of 10 or more years still in position ahS ^ 
unopened. , The reason appears to be that these cones do not always : 
dry sufficiraitly on the branch. Sometimes a fire singes the tops djf 

the trees. The hea't,*or the drying^hich follows the killing of the,t' 
tree, onens tbe^eOTireBand flllnwa fha 





I THE SPECIES,’ 27 

The bark of the lodgepole is thin and scaly, except sometimes at 
the base of older trees where it breaks up into rectangular blocks. 
The wood is highly resinous, but not very durable. It is used to 
some extent for railroad ties, mine timbers, and telephone poles, and 
where treated ^yith w’ooil-presCining agencies serves these purposes 
well. It is not as a rule manufactured into lumber. 

The western white pirn {Plnm monticole) is found only in the ' 
somewhat narrow range fnun the British possessions A)uth on the’ 
Avest slope of the ilocky Mountains into Montana and Idaho and in 
the -Cascade Mountains into California. Its range in Montana is 
confined to the western end of the Stat^ where it seeks the 'better 
watered localities, either along strJeam. bottoms, where it reaches its 
best development, or on the windward sides of tlie mountains where 
tlie precipitation is abundant, A tree less sensitive to shade than the 
others, it contends well with other species in its earlier years, grows 
rapidly in height, and overtops its rivals. Its seeds are provided with 
ample wings and are^ scattered far, though in rate of reproduction it 
is much behind the lodgepole and yellow species. It is much subject 
to disease and pests, and is easily injured by fire. These characteris- 
tics combine with other factors to limit its distribution./ 

This species may be recognized by its leaves alone. These are five 
in each cluster, 3 or 4 inches long, very slendcf, and of a pale green 
color. The twigs are smooth, and the bracts are shed early.. The 
cones are nearly'cylindrical, 8 to 10 inches long, and about inches 
in thickness. The scales of the cone are large, rather thin, and light 
brown in color. In its earlier years the tree has a smooth, light- 
colored bark, but with age this changes to a darker gray, broken up 
into small rectangular areas. . * 

This is the most valuable of the forest trees of Montana and Idaho. 


White pine lumber, owing to its soft, even grain, clear color, strength, 
and desirability for many purposes, has a high commercial vjEiijue. 
The best forests of this species are found in northern Idaho. . 

. The whitehark pirn {Pinus albicaulis) in its gen^l range extends ' 
from Canada southward to Wyoming in the Rocky Mountains and to 
southern, Califoimia through the Cascade Range and the Sierras. It 
is a tree of the higher altitudes, iWng found in Montana usually 
above 5,000 feet, and from there up to the timber line, where it be- 
.comes reduced in the bleaker situations to straggling and decrepit 
^orms. In the more ^^Itered plac^ where sufficient soil moisture^^^^^ 
is.available it growls to a diameter of 4 or 5 feet, though usually much j 
smaller, and may reach a.height of about .60 feet. In places it forms . 
pure forests, but often occurs in mixhire 'wRh" fir and spruce. ; . ' 
I TheTorm of the tree is characteristic. Its branches have, a strong; 
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like effect by which the older ones can he recnp^nized almost as far as 
they can he seen. One of the features of the tree is its frequent habit 
of growing in . groups, sometimes five or six stems appeaHng to come 
from the same root. This is evidently due to the fact that tlie cones' 





FlO. 13.— Wc.sterii Lurch, in the Flath^U Valley. 


*1 naturally to discharge the seeds from 

the tree top, but fall to the ground and disintegrate from the center. 
The result of this behavior is that a number of seeds are liberated on 
one spot and may give rise to a cluster of several trees. In time the 
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competition between the members of a group results in an advantage 
to some ami the sup|)rcssion of others, so that they vary greatly in 
size, and would seem to be of diiferent ages. Examination of the 
stem, however, will usually show them to be of the same age. 

The botanical characteristics of the species are rigid leaves about 
2 inches in length, in clusters of five, and rather densely crowded 
toward the ends of the twigs. The cones are about 3 inches long, 
purple, with thick heavy scales. The seeds are relatively large, and, 
owing to the habit of the cones above mentioned, are almost devoid 
of wings. Tfie ^uirrels frequently extract the seeds from these 
cones while they are still on the tree. The bark of the tree.*is thin, 
,, * scaly, and light gray. The wood is often much twjsted in the grain, 
and is soft, of even texture, and light colored. Tlie small size and 
the inferior form of thei trunk, and the usual inaccessibility of its 
habitat render the tree of little commercial value. ^ 

. The Um!)er Another species w’hich is characteristic of the 

• higher -altitudes is the limber pine {Pinus the general range 

of which is from Alberta to Arizona and southern California^ In 
Montana this tree is confined to the eastern slope of the Continental 
divide and to some of the outlying ranges. Ordiharily ii, reaches a 
. dninieter of 2 feet, more or less, an(l a height of about 50 feet, though 
in sheltered canyons it sometimes assumes much better form. When 
it descends among the dry and grassy foothills, it may be stimted 
and dwarfed. , 

Botj^nically it is similar to the preceding species, and its leaves and 
twigs are scarcely distinguishable from it. The cones, however, are 
somewhat longer and narrower, tan colored, and have thinner scales. 
1 he cones, when dry, spread apart to liberate the seeds. The wood is 
light, in color, though fine grained, owing to the slowness of its 
growth. It is of no commercial importance. 

THE LARCHES. 


The larches a^e deciduous conifers. In the fall the leaves turn 
yellow, and in the winter the ifees are devoid of foliage. I^eaves to 
the number of 10 to 40 are borne in brusfil ike clusters. On the young- • 
est shoots the leav^ are always singly arranged and equally distributed 
along the branch, but at the close of the first season lateral buds ap- 
po4ir here and there in the'^axils of the^ single leaves, and these buds 
give ‘rise in the next season to clusters of leaves. The clusters ar^ 
thus l)orne upon short, lateral- branches, as in the pine; with this . 
difference that in the larch the number of 'leaves is indefinite, such 
lateral branches • are \fewer in number, and they continue to grow 
slowly duying»the fienod in which they bear leaves.. There comes a 
time, of course,* when, owin^ to the elongation of the branch, they > 
; are left in the diade and: perish. • 
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In the early spring ei*ect bright red flowers liere and there may be 
found on the growth of the second season preceding; these are the 
seed-bearing flowers. In somewhat greater ipiinbers on the same 


year’s growth are smaller yellow flower^, which bear the pollen^ 
Upon fertilization the red flowers turn downward; the pollen flowers 
wither and fall. The fruit of the larch is matured in one season. 
vCone is spall, an inch and a hulf or less in 
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less than an inch in thickness. The scales are thin and the bracts 
protrude slightly. The seeds are less than an eighth of an inch in 
length, with wings three oriour times the length of the seed, that 
provide for tludr wide distribution on even moderate winds. 

The early growth 
of the larch is much 
like that of the pine. 

It grows rapidly un- 
der norn#a,l condi- 
tions, rising 1 to 3 
feet a year. It needs 
considerable light 
and Water. The form 
of the larch is nar- 
rowly conical in out- 
line, with a thin open 
crown and numerous 
slender twigs. The 
species of the larch 
are few. There are 
hut four in North 
America, and two of 
them occur in Mon- 
tana. The larches are 

\ 

partial to cold regions. 

The western, larrh 
( Larix occiden falls ) 
is found only in 
iiorthwestern North 
America. It is also 
known ns Tamarack, 
and occurs in the 
Kocky Mountains 
south to northern 
Idaho and northwest- 
ern Montana, and in 
the Cascades to Ore- 
gon; its northern ex- 
tension lies wMthin 
British Columbia. In Montana it; is found west of the Continental 
IMvide in the Flathead, Blackfoot, Clark’s Foris, and Bitter -Boot 
A^'alleys and readies its best development in Flathead and Lincoln 
Counties. In the drier portions of its range it is found on north 
slopes, which provide lower temperature and greater ^il mdi^ure. /*^ 



Eio. ir».— Wc*torn hnnli. M, Uranch two years old; 
older portion bearing polleta flowers at a, and clusten of 
leaves on aliort spurs. Last year’s growth with leaves 
al*ranged singly. B, A cone; C, a young seed-bearing 
scale and bract. About, two-tblrds natural slxe. 
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The western larch sometimes roaches a diameter of 5 to 0 feel aiul a 
height of nearly '200 fi'et. thick bark below is a protoclion against 
small fires that would provcl fatal to species less favore<l. 



Fia. lO.^£s)ig0liiiann Spruce, Ol^cier Katlonal Fnrlf.. ficcnc on crccfic l>ottcm in August. 


The leaves of this species, which are nsnally less than 2 indies 
in length, are triangular in form. . The number in a cluster varies 
greatly. The cones are oval, an inch to an inch and a half ini length, - 
auid of ja brown color. •. The scales are the conspicuous parts, the tips . 
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of the bracts projectirtjr beyond tlieir ends. The scales of the cones 
spivad apart when ripe, to allow the seeds, which arc hornci on the 
upper surface of each scale, to disjjersc. The tops of older trees are 
scraggy and nnsyininetrical. The bark is flaky, gray, or sometimes 
resembling that of the yellow pine in its oblong yellowish blocks.. 
The wood is firm, light in color, but turns darker upon exposure 
to light. It is niuch used for construction and interior It 

has considerable commercial importance and forms the chief output 
of a nninl^r of mills in- the northwestern part of Montana. 

hfreh {Larir LyaUit) is also (Milled ’ Alpine Larch. Its 
ranf^ geographically is aliont the same as that of the other species, 
bnt^ it is restricted to higher altitudes, a fact which grently circum- 
scrilics the area that it covers. It is fcaind at a'ltitudes of 7,000 
feet or inoi-e, rainetimes in jiure uniform stands. It may attain a 
diameter of 2 feet and a height of 50 feet, but such dimensions are ‘ 
exceptional. 

The marks by which Lyall’s larch is recognized arc the woolly 
coating on the growth of the last year or two. and the purple color 
^of the cones, which are .somewhat larger than those of the other 
species and have, more* profninent bracts. The bark of the tree is a 
light gi'ay, thin and scaly. The wood is hard and .of very fine grain, 
a feature, however, which is common to many species of the high 
mountains where growth is slow. The tree is of no value commer- 
cially. 

SPRUCE. 

.V spmcc tree is readily recognized by a few corispicuous marks. 
As a rule, it is a tri'c of ralber dense foliage, with short, rigid, single 
leaves alteninting in position. The points of the leaves are sharp; 
litis causes the branch to present a prickly sensation to the touch. 
The. leaves, moreover, are usually four-angled in transverse section, 
hen the leaves fall from the branch they leave a pfbmineiit peg- 
like elevation, hy which a spruce branch may he identified even in 
the absence of the leaves. The cones of spruces vary in size with 
the different species, but they agree in the suppression' of the bracts 
and the drooping attitude which they assume upon the brancih. Two 
•sc'cds arc borne on the upper surface of each scale, and these, when 
liberated, tire provided with ample wings. The spruces are partial 
to moist soils and cooler climates. Some of the species are hiuch 
used for paper pulp and produce lumber of fine quality. The Nor- 
II ay spruce, an introduced s]iecies, is commonly cultivated in manv 
parts of the- United States. / 

• E^elmann gpryrfi (Pieea Etiyelmannit) is the /nly natii’espreies. 

m Montana. Ppiiiions of botanists differ somewiiat in this matter 
some . — / > 
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Observation, liowever, has borne the conviction that there are no 
real or constant marks distinguishing the two species. This tree has 
^ an extensive range'. It is found from the Yukon to Arizona and 


FtOil7,>-^Eiigelj]iaiui 6pOioe; In the upper Bitter Root Valley^ Mantaua. ^ 

New Mexico, over the higher elevations of the Rocky Mountains, and 
lii the Cascades to northern- Cfiil if ornia. In Montana it occurs^ at 
altitudas frojOGi 3,000 feet to toipibejf line, wher^ it often forms dwarfed. 

. . ' - . ... . V- ^ 
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and stunietl s|KH*imens. It seoks wot soil, is tibiiiulant around lukes^ 
wliero it soinotiinos furiiis pure forests, and aIon|? stream bottoms, and 
jl^ain on high slopes where the moisture from melting snows is peren- 
nial. Owing to its moderate demand for light, it often forms dense 
f5)rests, excJflding evcrj' other form of pinnt life. It grows also nt 
higher elevations, mixed with fir and j)ine, and on lower ground may 
reach a diameter of 4 and a height of over 100 feet. 

The botairoal characters of 
Kngelmann »pruce are seen in 
its various parts. Its leaves 
are about 1 inch long^ and 
often covered with a whitish 
bl(M)m, esi>ecially in youngei* 
siK'ciinens. They are sharp 
pofnted and stand out in all 
directf\yis from the twig. The 
coiu*s aiY produced in nuin- 
liei's 'near tlie ends of the 
l»ranches. They are alxuit J 
inches in length and thm*- 
fourths of an nch in.tliain- 
etor, with thin scales, and 
bracts only minutely visible 
at the ba.se of the scale. When 
ripe the scales t^f the cone 
spread apart, and the sei‘ds 
from the tree*toi)s are carried 
great distances. The bark of tlie tree is thin, scaly, and gray. The 
wood is light in weight and color. At present lumber is not exten- 
sively manufactured /roiu .spruce in Montana. 

The xeJufe spruce is reported as extending southward afong the 
Kocky Mountains into northern lilontana. This species extends 
across the continent froju the Atlantic coast northward to Alaska. 
It is probable that the white spruce is very sparingly distributed in 
the Rocky Mountains within the United States, and is, of course, un- 
important. It is described as a tree ordinarily less than 75 feet in 
height, with a diameter of 1 foot, more or less. The foliage has 
a light green color, with a wliitish tinge, and the young shoots 
. have a fetid odor when crushed,; The leaves are somewhat shorter 
than those of Kngelmann spruce^ and the cones, usually less than 2 
inches in length, are soft to the touch. The bark of the tree is 
broAvnish in color and broken into thin scales. This is botanically 
known as Picea i 'anculensts. 

. The blue' spruce (Pwea puiijgens) is found chiefly in the central 
J^ky .^Mountain region, but occub as far north as Ahe .Vellow^ne 



Tin. IS. — Encelmuim Hpnuv. .1. Mnlme cone; 
.'I. leaf; r. ; D. portloo of twig; about 
natural Klze. 
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, % OMwjleir NajtJon^i'l^ark. ^h!^''ni;L(ii3t O0sdie|Ofls sf^indlcatod ' 
"~^0Q, ii/Mtoris, hangloglrom the branohios. 
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Park. It is called ‘‘ blue spruce,” because of the blue-green cast pf 
its foliage, and is of some interest as being the State tree ” of Co1<h 
rado. It is also known as Picea Parryoma. 

The blue spruce is a small tree and differs from Engelmann spruce 
in having smooth instead of pubescent twigs. In its growth it usually 
preserves a conical form, but often spreads its branches wide, and 
may be reduced to a shrubby form at high altitudes. The bark is 
gray, usually smooth and JSrm, in older trees becoming hard and 
thick. The twi^ are shiny and smooth and the leaves about 1 inch 
in length and sharp pointed. Cones are usually plentiful, borne 
singly or in cluslers, and 3 or 4 inches long. 

The^’ood of this tree is of little importance commercially, but the ■ 
trees are exploited much by horticulturists for ornamental planting 
and are widely grow n throughout the country, • 

HEMLOCKS. 

Four species of heifilock are native to North America. Two of 
these oc cur o i|>h€Atlantic coast and two on the Pacific. The hem- 
locks, likrnle spruces, prefer a cool climate and moist soil; they are 
also partial to regions of relatively high atmospheric moisture. 
They are trees that endure much shade and often grow in great 
numbers under other t^ecs in a forest; veritable thickets of young 
trees sometimes occur in such situations. In form the hemlocks have 
some features that are distinctive. The leading. shoot of the tree 
has a more or less horizontal or nodding habit .for a foot or two of 
its length; the branches, atdeast the secondary ones, usually droop, 
and there are many small fwigs which, though originating on sev- 
eral sides of the 
branch, come to be 
distributed in a 
more or less flat 
spray. 

In its botanical 
aspects the tree 
may be described 
as follows: Its 
leaves are usualiyi 
much flattened and 
at the base nar- ^ 
rowed iiitp a stalk 

that becomes so,— W^entem Ilomlock. A, Twig and coht.j i€etf-l)eiring; 

twisted in order to.. < «.i«; rfighfijr ^ 

bring th6 upper surface of the leaf into t^ plane occupied by . the.;., 
spray o|f.b^nch^; The leaves are sl^oil and usually li^bgr cplbfi^J 




4}id vei^ incoit^^picmoos bl^acts. ' Th^ seeds matuve'in one yeat, are 
light, attd weU winged. The bark oi hemlbcks Is dark colored, 
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small protuberance, similar to that found in the spruces, but not so 
prominent. The fruit of the hemlocks is a small cone with thin scales 
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niorraver, contains a large amount of tannin and is much used iii 
tanning. The wood is usually hard, brittle, and hot very durable 
upon- exposure to the weather. The flowers of both kinds occur on 

tlie smaller twigs in great numbers,* opening rarly in'the. spring. ' 

The western hemlock {Tauga heterophyUa) is found from 
southward to northern California, and in the Rocky Mountains to 
western Montana and northern Idaho. Its range in Montana is 
lainiined to a few places in the northwestern portion of the State, 
in the Flathead Valley, the Glacier National Park, and in the better- 
watered-situations westward. The roots of this tree spread thickly 
mterwoven in the surface .layer of the soil, so that the slightest 
ground fire is -fatal to it. The seeds germinate readily upon old 
rotten logs and stumps and on whatever surface sufficient moisture 
is retained, and the roots ultimately reach the soil. In regions espe- 
cially favorable. to the growth of this species it is not uncommon to’ 
find trees 2 feet or more in diameter, with their roots astride seme 
fallen log, or perched upon a stump 12 or 15 feet high; occasionally 
the destruction of its early support leaves the tree resting upon stilt- 
like roots. The young trees spring up in enormous numbers in the 
deeper for^s, and their tops extend characteristically in a more 
or less horizontal spray. 

The western hemlock does not reach its. best development in the 
Kocky Mountains, but in western Washington and British Columbia, 
where it reaches a diameter of 5 feet-or more and a height sometimes’ 
of 200 feet. The wood is useful for many purposes. Large quantities 
are used in the manufacture of paper. It has, however, no imporr 
tance in Montana mills. 

The leaves of this species vary a great deal in size, some a fourth; 
others 1 inch in length, with a median groove on the upper side; they 
are thickly produced in alternate Arrangement alohg the slender 
twigs. The cones are less than 1 inch long and one-fourth to three- 
eighths of 1 inch in thickness, pendent from the ends of the* twigs. 
The bark is hard and rough, and exceedingly rich in tannin. 

The mpwUdin hemlock (Tanga Mertemiana), also called Black 
Hemlock, is sometimes regarded by botanists as belonging to a dif- 
ferent genus. It bears, however, sufficient resemblance to the hem- 
locks to be discussed -here. It is a native of the higher altitudes and , 
is found' from. Alaska through the Cascade range to California, and 
in- the Rocky Mountains to northern Idaho and western Monitona. ' 

- It is foun^^iri. Montana only in the extreme westcirii portions of the 
State. It is found at tiiiiber , line and 'alto at/lower altitudeis; where- %] 
it is mixto in larger forests with pine aiid other spraies. The tree: ../] 
may attain a diameter of 4 feet, and a height of 66 feet, and bears 1 
:;,;® narrowly pyramW^ the branches of which a# if 
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The leaves of this species are more pointed than those of the pre- 
ceding and have a low ridge ihstead of the groove on their upper 


1 



iy;l 

i slirffiBe. Hie dense foliage Is dalrk ^een. The cone is aboilji ait inch 
, -’r; .and a half In’ length and about half an ihch in thickness, cylindrical, 
tod 1^ scal^ Th« seeds are small and possess ample wings, 
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by which they are carried far, as the cone opens on the tree. The 
b:irk is gray, course, and roughened by long ridges. The wood is 
firm and fine grained but of no importance. 

DOUGLAS SPRUCE. 

The genus to which this tree belongs is known to botany hb Pseudo- 
which means ‘‘false hemlock.” It bears little resemblance, 
however, to ,the hemlocks, spruces, or firs, .except in its general 
sb[>ect. Two si)oc1es are known, one of which is restricted in its 
distribution and of little value; the other is found throughout the 
Kooky Mountain region from British Columbia to Mexico and west 
lo the coast, and is of immense importance economically. As but 
one species is to be considered in this discussion, the description of the 
genus will be included in that of the species. ^ 



Ftq. 23.— Top of a young Douglaa Spruce. ' . 

The scientific name of this species is Pseudotkuga taxifolia,\ Sev- 
eral popular names are in common u^age: Douglas spruce, Douglas 
fir, Oregon fir, red fir, yellow fir, Oregon pine, etc. The name Doug- 
las spruce is here chdseil, since the tree beard more resemWancp to ' 
the spntee thtf to v 
This tree is found ,ih •practically all of the coniferous ^timbered 
tenons of the uoi*them Rockies. It furnishes a copsi'deAble part 
6f the lumber manufactured in t^iis region. It is often found gro'i;^* ' 
ing with yeJloW' pine in the drier sitUationd^ and it is one .of the 


m-resistam it ^ws^ ®a|nc|t however^ 
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has abundant moisture, and on the coast where the rainfall is ample 
reaches great size. In that region trees of this species are’sonie- 





■r-'i' . c .-Vi' 1. 




tittle^ found with a diameter of 12 feet, and it is not uncommon 
fo find ti»es ordr 200 feet ill height. . 

>iy;'.rt»<AV*- ■ < • . '-H .V , < ' ■ . 

V " ■' - •'.It. .. :-g- 1 ■>, - • •<• 
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» The Douglas spruce is given to the formation of forests so den^ 
in pla^^s to shut out all direct sunlight from the soil. The abun- 
by this species and the facility with which they 
are soa{tt*e(^y the wind result in the rapid reforestation of clea^' 
land. The young trees come up in great numbers, sometimes in 
impenetrable thickets, in which the gradual suppression of the weaker 
members bring^about iii tiihe a forest of tall, straight, and clear trees. 

1 he large amount of waste which naturally accumulates upon the 
ground and its resinous quality make fire ri^s imminent, and vast 
areas of fine timber have thus been lost. This tree is found from 
level in Oregon to altitudes of 5,006 feet or more ii^plc^tana^ btf£ 


sea 



Kh.. 25.--Dougla8 Spruce. A, Cone; /t, leaf; C. bract and lower aide of aeed bearing 
' , Hcale ; /), acod. , 


is found only at altitudes of 8,000 or 9,000 feet in the southern limits 
of its range. 

Ill habit this tree presents a straiglit central shaft and a crown 
somewhat oval in outline except for the sharp jfcint of the conical 
lofi. The limbs droop, curving upward at the ends. The leaves are 
about an inch in len^h, flat, blunt, and paler beneath. They arise 
alternately on all sides of -the smooth twigs. When the leaves fall 
they, usually leave small protuberances on the branch, as in the 
hemlock; they fall less readily, however, in drying. The cones' are 2 
to ,3 inches long, usually less than an inch in thickness, and lave, thin \ 
scales, on the upper suffa<» of each of which. two seeds'are normally^ . 
borne. One conspicudus and significant feature of tlie cohee. m iif . ‘ ' 
the bracts which afe three^pointed and project prominently beyond ■ '• 
the end of the scale. This alon^'^ stifficient to identify^ the tree in 
this region. The conre hang downward on the branch, and open'pli. ^ , 
’ tb&.tree;to.di8chaIwe'^the'8eeds.'''’^..''^ .• 
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The greenish, seed-bearing flowers appear erect on the young 
branches early in the spring, and the yellow pollen flowers appear 
near by in the axils of the leaves. The cones are matured in one 


Ho. In yoQ]ag,t!ir8€S the bark ia smooth, btit it grows rougher ^tillage. 

Reason.' The bajrk of the tree becomes rougher with age, furrowed by 
long intosecting grooves. In its internal structure the bark reveals 
yellpw streaks alternating with fed or brownish ground tiRaue that 
; maj? also servers a park of. identiicati^^ 


Vi'’ V V' ^ ''i ' V. I 
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I he Douglas spruce has been planted in the Eastern States and 
cuKivated largely in Europe. Its wood is of great importance in 
ne.ny construction, for ship building, for masts and spars, for inte- 
rior finish, and a great variety of uses. 

FIRS. 

Most of the true firs are large forest trees. They are natives of the 
cooler regions and arc partial to moist soils. For these reasons they 



I hi. :17. Graotl rir. A, Twig and rono in natural poaltloii ; Ji, bract ami lower aide of 
Bocd bcarlng scale ; C, srod. 

•arc found in northern latitude.^ and tlie higher elevations of moun- 
tains and reach their best development on river bottoms, in canyons, 
and on mountain slopes close to perennial snows. Many of them are 
shnde-enduring species and grow for years in the shelter of thickets. 
Under favorable conditions they grow rapidly, reproduce plenli^tffly,' 
and are widely distributed, sometimes in pure, .sometimes in mixed 
stands, v - 

_ The distinctive marks of the firs are usually recognized witThi‘ ease. 
The- leaves are flat, blunt at the apex, and somewhat ir)iai^i:owed at 
the egiufclly from of thetwi^^ altern^e 
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order, biit by torsion come to lie neai'^ly in the plane of the flat branch- 
. ing system of twigs. When detached they leave a small round 
oval scar, smooth, and not elevated as in the spruce and some other 





Fkj. 28 .— BraxjcJi Or&nd, Fir. Con^Ution in July. 


geipiera, The leaves on the topmost bn*anches usually eiiri sharply and 
rigidly upward^ and so often appear in contrast to those below. The 
younger stems and branches are usually smooth, with prominent gum 
blisters. Flowers of both kinds are borne on twigs of the prcyious 
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year, th^ seed-bearing rather few, the others numerous in the axils 
of the lelve^ The pollen is scattered early, and the fruit is matured 
in one season. The cone always stands erect upon the branch, and 
it'< length, iirdifferent species, varies* from to G or 8 inches; it is 
cylindrical or oval in form. The cones of firs at maturity disintegrate 
upon the tree, so that seeds, scales, and bracts are liberated together, 
and the a:xis of the cone, like a spike, is left stniuling upon the branch. 
Two seeds are borne 
on the upper surface 
of each scale. The 
bracts in both Mon- 
tana species are en- 
tirely covered by the 
Eeales in the ripe cone, 
tliough they are easily 
fotmd when the cone 
is broken up. The 
-cones are hard and 
compact, though the 
scales are thin. The 
wood of most of the 
fii's is light in weight 
and color, soft, and 
not durable when ex- 
posed to the w'eather. 

The lumber of some 
species is good for 
certain purposes, but 
tlie species native to 
Jlontana ' are of no 
importance for lum- 
Iht. There are tw^o 
S])Ocies of fir found in 
this region. 

The lowlaiid or 
^r.and fr {Ahiea 

(jrandia), reaches its best development in Montana in the Flat- 
, head country and the moister valleys in the western end of the 
State and the panhandle of Idaho. Its ^neral distribution, how- 
eyei^ jg more extensive, and reaches fniin British . Columbia to 
northern Idaho and Montana west of the Divide, and in the Cas- 
cades to northern California. In western Or^on and Washington, 
along the river bottoms, the tree often reaches a diameter of 5 a 

- ami a*. height of ,2G0.feet or more, with as much as 75 or 100 feA 
^Kclear^^ . _ ' 



Fio. 20. — Alptac Fir. -1. Twipf and cones tn natural poal- 
tion ; B, bract, at a, auU lower side of secd*bcartnff acalo ; 
C. upper Hide of seed-lM'nrlng scale with needs In position. 
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In its younger state th© grand fir has a conical form; ns it ap- 
proaches maturity the outlines of the tree become more cvlindrioal, 
owing to the drooping (»f its lower branelies. A habit of tlie tree fje- 



Fio. 30.— AlpiniB |g, 


to OlacNr NaaoniU it an ofabout fl,0U0 feol. The splre- 

Uk« loan is cnarart^fisdr. 




:<juently seen is the presence of ..8©ye|jiil erect stems in the tops of older . 
crowns; these develop usualf^''after the destruction of the,fprigioal 
leader, The leaves are ^jpch,^ or le^ss, in ieiagtht ^vithl lighter- 
wtpr on ihe lower surfo teiideucy to w into a lateri^ lank 
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iort stems. , The 
nd those which 


in" position .on the twig by the torsion of their 
twigs also have a habit of spreading horizontal!; 
originate above or below bend into a horizontal position to conform 
with the rest. The cones of the grand fir are green at maturity^ 
uhout 3 or 4 inches in length and 1 inch or more in thickness, com- 
posed of broad, closely overlapping scales. The bark of this species 
i:^ smooth in youth, but gradually it becomes broken by furrows, 
which deepen with age; in old trees the bark is about 2 inches thick, 
with uniformly narrow ridges and deep grooves, grayish on the 
surface, blit a deep brick-red within. . . 


7'Ac alpine fir {Abie^ la/tiocarpa), often caHeil balsam fir, in Mon- 
tana is more common. It is not the true balsam fir, however, a^ that 
species is a native of the northeastern part of the continent and dif- 
fei^ from this in some very important features. The range of the 
Alpine fir extends from Alaska to Alberta in the north, and south- 
ward through the Cascades to Cafifornia and in the Rocky Moun- 
tains to Arizona and New Mexico. In Montana it is common on all 
Hit* higher altitudes, not only of the main but also of the outlying 
ranges. In some places it occurs as low as 2,000 feet, as in the north- 
western part of the State, along the Kootenai Kiver, but for the most - 
part it occurs from"5,000 4eet up to timber line, where it is mixed 
with Engeln^ann spruce and whitebark pine. 

One of the striking features of this tree is its form, by which a 
normal specimen can be distinguished as far as it can be seem Its 
typical shape is that of a very narrow spire* It seldom has much 
clear length, owing to its habit of growing in open groups. The 
hark is smooth, seldom rough, even in old sped meh& The leaves are 
.^liorlcr and darker colored than those of the grand fir. The cones 
arc oblong, dark purple, and IJ to 3 inches in length. This tree 
may attain, under the ^st conditions, a height of 150 feet and a 
diameter of 3 or- m(»re feet. Owing to its usual inaccessibility and 
its inferior form, the alpine fir is of no importance commercially. 


ARBOR VITAE. 

The arbor vita? is commonly called a cedar, although that 
apjKdlation is applied to several other genera as well Two species 
of this getmg ocdir in North America, one on the Atlantic, the other 
on the Pacific coast. They are trees which endure shade, require a 
good deal of moisture, and a moderately cool climate. 

In all of the preceding ^nera the leaf aira^ngement is alterna^ 
or spiral j in the arbor vit®' and juniper the arrangement is oppo^ 
site or cydic. This applies to the cone members as well as to the 
leaves. The stein qf the arbor vit® is a straight central shaft, ex- 
tending through the crowri. The branches droop conspicuously, wd. 
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the twigs are arranged in a flat spray or branching system, the^ulti- 
mate divisions of which are almost contiguous laterally. The leaves 
would hardly be recognized as such by the uninitiated ; they are very 
small scales, less than an eighth of an inch in^ length, closely applied 
to the surface of the slender twig which they^ entirely cover. The 
leaves stand opposite in pairs and lengthwise of the twig are arranged 





. if •' L,,/ 




. ft foitr iffiterestinj 

thoi its Seedliiqg stagOi 


poiinteidl,' oDtst(tiiidii)ig: leaves: 


Ififflturfe' 4f -41hie ■&t‘bor vitso is the fact. 
seSson it produces flat, sMrp^ 
fli' ^ il!i6b OF moss "ill le'tiglh. 
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On the ends of the ultimate twigs the small flowers are home, each ■ 
kind consisting of a few pairs of scales, each pair at right angles to 
the one above or below. The con^, which are often produced in great 
mimbers, are half an inch or less in length, each of the fertile scales : 
producing one or more seeds. These seeds, unlike those of the preced 
species, are surrounded by the wing; they are oval% form^a 
(piayter of an inch or less in length. The trunk of fte trefis usually 
much folded at the base, with buttress-lifee roots. The baa is 1 inch, 
more or less, in thickness, light gray, and divided by Ion# furrows; 
it is strongly fibrous, separating, ? 

upon proper manipulation, into 
long, ribbonlike strips. 

The. weetem arhor vUob . (Thuya 
idkata) is found from southern . 

Alaska to northern California 
along the coast, in the Cascades 
tlirough Washington ^nd Oregon, 
and in the Kocky Mountains to 
Montana and Idaho. It' reaches < 
its best develo{{ment in the deep, 
moist soils of tn%. lowlands along 
the coast of Washington and Brit- 
i.sh Columbia, where large speci- 
mens are found 10 to 15 fret in di- 
ameter, some of them with a height 
of 200 fret or more. The lumber of 
this tree is of high value, being 
light, soft, easily worked, and very * 

durable. Especially is the latter true of older trees; tiie growth 
qf which has been very slow as they approached maturity, resulting 
in a fine and uniform ^ain. One may often find in the forests of the 
coast region prostrate trunks in sound condition which h^ve lain, so 
Irthg that other forest trees to a diameter of several fret have grown 
on top of them, wilhliuge roots reaching down on either side. This 
timber is used almost exclusively, in the Northwest, for telegraph 
. poles and shingly; the lumber is useful also for many other pur- 
po^, The tree is capable of enduring deep shade, and Srows often 
in mixtu^ vith other ^ecies. In Montana the arbor vitas is found 
only w-e^ of the Divide,: where, it attains a diametqr of seyerftl feet 
in the river hottoinsi and dew Cahydns under 'cbnd^ ^ 

-moi^re;.; I 

- This irre is recognized byj'ts flat sprayk of smalf twij^ that ^orni' 
a compact system. The twi^ aie distinctly flat, and the leaves iii ' 

, Thei^^^ 

lends^ of #the. 






Kin. 32.-“Arbor Vltm. .-1, iVlg and cone; 
Bcale-Ukc Icavea ; U* «calo ; C, «ood. 


forming four: ranks oft.cl^ly .overlapping sbalese.v 


4 '^ 



' Be^ae )n. l^a|itf. 
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t^igs, and composed of three to five pairs of scales. In form the cone 
is a narrow oval. The cone is matured in one sea^n. and the seed is 
easily scattered to a great distance. 
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JUNIPERS. ' ' 

The junipers are not readily recognized as conifers by those not 
familiar with the more minute structure of the flower and fruit. The 
fruit has the appearance of a berry and is commonly so called. In 
reality, however, the fruit is a cone a Very few scales that have 
tecome^eshy and united, their identity l^ing "distinguishable only 
bv small points on the surface of the fruit. Thc^ fruits are usually 
globular or oval and contain few seeds. The junipers are sometimes 




(li<pcious, i._e., the pollen and the seed dowel's arc borne on separate 
trees. In either case the flowers ore very small and inconspicuous. 
Some of the junipers mature their fruit in oiie season, others require 
two. ;rhe wood is fine grained, aromatic, and durable. In its smaller 
forms it is used for pQsts, but it is useful otherwise in mapy ways.- A ■ 
specie of wide distribution through the Atlantic region is much 
used in. the manufacture of pencils.' 

The Rocky Mountain, juniper (Juniperue ecopidorutti) is the 

most common of the Montana species and.occurs in many parte of ithe 

State east and west of the Divide. It is found scattered .with. yrellpw 
• pine , along, the' riin-rock oi the 'Yellowstone and ite tributaries, bn ,,- 
slopes and -cres^ high up toward; the eumteit .bf' the mainv^ 

5^® '®^^ir^W®tbinB,;:pnd;,iWb8t.-qf' th^^ app^iB .conifiifljnly;.;^^ 

EP^riioiis of the irnunt^, and 

nearly .2 feet Sind a height of ’30 feet or mole jn thiei b^torrWetei^^ . 
parts of the Flathead yalley.- Beyond this 'State . ite. range extend^ ' 
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Arizona; it is found in the Black*, Hills, and westward reaches the 
coast of Washington and British Cohinabia and to the eastern part of 
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Qregomi: and Nevada. Tii'ia tree is able to gro.w in dky^ Uplandls, bat 

uMi..^ iL ^n. g^ji BaoMunr© is 


if^py- : mwv pjiMw apesi mum oe.wjr wjmere sou monstuce is 
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Where it grows unhindered the form of the tree that of. a blunt 
cone"; under other conditions the top is often open and irregular. The 
younger ti^ show a straight central shaft which becomes less con- 
spicuous later by the development of several strong branches and the 
ultimate stunting of the leader in old crowns. The bark is reddish 
brown, thin, and separates in strips of considerable length. The wood 
is light in weight, compact, red or light brown, and very durable. 
Owing to, its small size and poqr form, it is useful only for minor 
purposes. • The ultimate branches of this tree are great numbers of 
short cylindrical twigs, ulong which minute, scalelike leaves in cIom- ' 
order are. arranged in aitemating pairs, The “ berries ” are .tenninar ' 
on the twigs, are oval in form and blue in color, usually contain- 
ing two seeds. , In this, as in other junipers, the fruits are sought by 
birds and animals, that scatter (lie seeds, undigested.; The junipers 
have no means of dissemination by the wind, but some of the species 
arc very widely distributed. 

The shrubby red cedar {Juniperus sahina) occurs in the northern ' 
part of^ Montana. It>is a prostrate shrub, forming in mats, and is 
sel.lom more than 2 feet, high, but usually about 1. The appearance' 
pf its twigs is much like that of the preceding species, and so is the 
fruit; in both structures, however, they differ in points which are 
more readily appreciated by the technical botanist. This species has 
a very e.\tensivc distribution, being found not only in the moi;e 
northerly latitudes of ^^orth .Vmerica,' but in those of Europe and 
Asia as well. - 



The western jui^iper {Jumperus ocddentalis) occurs in the south- 
ern part of the region included within the scope of this paper, par- 
ticularly in the Yellowstone Park. Mr. Sudworth ‘ describes this 
ti-ee as being usually from 15 to 20 feet in height, with a diameter of 
. 16 inches, more or less. Trunks are straight, with prominent ridges 
and low branches. The bark is a clear, light cinnamon brown,- dis- 
tinctly cut by wide, shallow furrows. Leaves pale, ashy*green. arid 
prominently marked on the back by a glandular pit, whitish with 
ivsin. The fruit is one-fourth to one-ihird <5f an,inch long, mature 
about September of the second year, bluish black, and covered with 
a whitish bloom, and slightly- marked at the top by projecting points, 
the tips of the flower scales. The flesh is scanty and dry and con- 
tains froni two to three seeds, which are pitted and grooved. , 

' T^^is tree has clo^ly fitting: and scale-Hke 
fpi-m rambles ^mri.what the' Rocky Mountain. juriipeh;^^^^^^^^"^ r ' 
d,wd:rf jurup^- (MMyerus' cor)^^ is easily dirtirigbished 
from the other junipers by its distjrict, outstanding leaves, in circles 
of three.- The fruit tnatures at the end. of the second season, is .dark 


■Hadwoiib, Oebrge B. 
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blue, about a quarter of an inch long, with three points at the apex, 
^e leaves are one-foqrth to one-half inch in length, flat, sharp- 
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pointed, Sind ’SOhiewhat paler beneath,^ I|l Moqtapa the' habit of tbl^ 
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seldom is higher tlian 2 or 3 feet. In some parts of the United States 
the dwarf juniper attains tree form, 20 feet or more in height and a 
diameter of several inches. 

In Montana this species occurs at altitudes from 3,000 to 6,000 
feet or more, and is widely distributed through the mountainous 
regions of the State. It is one of the most widely distributed plants 
of the northern hemisphere. It is found across the continent from 
Greenland to Alaska, and south to Pennsylvania and Nebraska, and 
in the mountains to Te.xas and Arizona. It occurs alw in Europe and 
Asia. 

THE YEW. 



The yew {T axus brevifolia) is not a conifer nor a member of the 
pine family, but, as it is the most nearly allied to these in the Mon- 


Fig. 87.— Western Yew, 



tuna flora, it will be mentioned liere. It po&sesses certain features 
which suggest the coni'fers, viz, the form of its leaves and its ever- 
green habit, The leaves are alternately arranged, flat^ sharp-pointed, 
fibout three-fourths of an inch in length, and horizohtolly disposed. 

I^e; bicapches also l^ve a strong- tendency to foprg fn-flat spraytj. ■ 
«e fruit is distinctive. It consi^s of .a single ©xppsed seed, wMdh 
IS partly enveloped hy a fleshy cpjlat (aril) which turns ted vrhen 
mrture. These fruits in all stages of development may be found on 
the same branch. When ripe th© aidl is about . a quarter of hh ihoh 
^ -u» dtoeter, hpiodjy. 4;/-? 




III. DIRECTIONS FOR THE STUDY OF THE CONIFERS. 


Observe the tree as it stands; it is differentiated into stem, orown, 
nnd roots. Is the stem discernible as a continuous straight shaft 
through to the top of the crown ? In most conifers of normal growth 
it does so appear, though in stunted |pecimens, and in some old ones, 
the main stem dissolves into a few large branches. At a convenient 
distance compare several trees of the same species as to the profile 
of the crown, as to the habit of branching, as to the attitude of the 
ni:oin branches and al.so the lesser ones. Can you recognize and der . 
fine any*pecuHaritios of outline. which mark the particular species? 
Obsefve the tree nearer at hand and notice whether the. branches 
seem to be grouped in circles at intervals. This is a common feature 
of the branching of certain species, and if clearly defined the circles 
of branches may bedakeii to indicate where one season’s growth has 
ended and another begun. The distance between successive whorls 
mi\y usually be considered one year’s growth. Such intervals do 
not lengthen after the first season. Make special observations of 
tlie,bark— its color and surface, whether rough or smooth; the depth 
and direction of the channels, >and the form and size of the areas they 
inclose; the mann^ of scaling off, and its thickness. Notice the 
bark of trees of drfferent ages' in the same species. Follow the 
changes which take place as to color, surface, etc. Is the same series 
of changes noticeable from the younger to the older parts of the 
main stem of the same tree? 

TAc branches , — Do the branches show the same characteristics as 
tlie main stem? Are the features of the bark the same? Do other ^ 
branches tend to ayise from the main one in circles? Look for ring- 
like markings on the branch. They may be found in most cases at 
intervals of an inch to a foot or more, and indicate the limits of the 
season’s growth, like the whqrls of branches on the main stem. Do 
tlie whorls of twigs on a branch stand in relation to such markings? 
Are there buds on the tips or the sides of the branches? Remove the 
scales from one of them. Do you find a small ^een elevation just 
above and at the base of each scale? They are present in ’winter 
buds and a;re the beginnings of leaves for the next, season. What is 
the arrangement of the bud scales? Refer to the branch just below 
the bud and se^ what has become of the bud scales. Determine by a 
series of observations during the summer when the biids are^ formed 
and the amount of development which takes place in one pre- 
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paratory for the next. Watch the unfolding of buds in the spring 
and the appearance of the various parts. How long does it require 
for the main growth in length to. be accomplished? 

Th4i leaves , — Observe closely a single leaf. Is it uniform in color, 
rigid or flexible, sharp or rounded at the point? Cut across a leaf 
and notice the outline of its section. Are the leaves borne sin^rly 
or in clusters? The pines have leaves in twos, thr^s, or fives, and 
the larches in bunches of fi-oin 10 to 40. In the pine observe the short 
spurs upon which the leaves are borne; these are short brandies. 
Compare with those found in the larch^ Determine at what ii;;e 
the leaves fall. To do this, count the number of yei^ back from 
the end of the branch to where the leaves are about all shed from the 
branch. Trydhis method on other branches and compare. This m^ 
ter stands in relation to the density of the branching, and it will be 
found that in some trees the leaves are shed earlier than in others. 
The leaves succumb and drop off when they are shaded. Can you by 
examining the leaves learn something as to the needs of the tree with 
reference to light? Another nu?thod of determining the ago at which 
leaves are shed is to cut tliroiigh the branch at^lhe place where the 
leaves have fallen and count the rings in the wood, one for each 
year's growth. If the branch has been of slow growth, this may i*c- 
quire the aid of a lens. Observe whether the position and attitude 
of the leaves are the same in all specieS. In what trees do the leaves 
occur in alternate or spiral arrangement? Are there any in which 
th^y are in circles, (>r opposite? 

7'he falters . — The flowers* of the conifers appear early in* the sea- 
son, before the new leaves have fairly expanded on the same branch. 
The flowers of these trees are always of two kinds. Look for the 
ovulate or seed-bea ring flowers on or near the ends of the branchlets. 
These are erect and usually red jind consist ordinarily of a conij>act 
series of outstanding scales on a short central axis. The pollen 
flowers, in much greater numbers, are usually a little farther back 
from the ends of the branches and are either pendent or proj^ting in 
all directions, except in the case of arbor vitro and most of the 
junipers, in which the/ are terminal on short branches. 'NVhat do 
you observe as to the relative numbers of the flowers of both kinds? 
Compare, if possible, various members of the pine family as to the 
position of the flowers on the branch. Examine the parts of the 
. floivers. Look for the young seeds at the base of the scale on the 
r “ upper side, Kind the source of the pollen. In many cases the flowers 
of pines and other members of this group are on high, branches and 
but of reach. from the ground, but old trees may somet^ihes be found 
with spreading and low-hanging branches on which cones have been 
^ produced in previous yeare ; they wilT usuaily be found in flower at 






The fi'Vrit . — Obaerve the position of the cones or fruit. Docs the 
enno stand in the same position as the flower f How much growth 
lins intervened? Are there younger and smaller cones on the tree 
a! the same time? What do you infer as to the length of time re- 
<inired for the maturing of the fruit? Examine cones of different 
species and note differences of size, form, color, hardness, surface 
' nijirkings, and other features. ^ What trees mature their cones in one 
yv*:ir? Which in two? Take a closed ripe cone from the tree and 
^ keep it in a dry place. Observe the manner in which it opens. Ex- 
amine the structure of the cone. Is there more than one series of 
organs? Notice in most cases the bract just below the seed-bearing 
M ale. Compare different species as to the relative development of 
scale and bract. 


The eccd . — What is the position of the seed in the cone? How 
inany seeds’ are borne on each scale? In what position on the scale? 
What facilities^ for distribution do the seeds possess? How effective . - 
as a means of distribution are the wings found on ^me seeds? Let 
fall some seeds having wings from a heiglit of several feet. Is the 
rate of its fall controlled by the wing? Of what use is such retarda- 
tion of fall among seeds disseminated by the wind? Estimate the 
average number of ^cds to the cone. Remove the coat of a seed and 
observe the fleshy contents. In the center of the fleshy mass lies the 
embryo, a cylindrical or club-shaped body with a root rudiment, or 
radicle, at the smaller end, and at the larger a circle of small mem- 
bers, the seed leaves or cotyledons; the young stem is the middle 
portion. The flesliy material suiTomiding the embryo is called the 
endosperm, and serves as food for the seedling until it becomes 
established in the soil. Soak a few pine seeds in water for a day, 
and then sow in light soil in boxes or out of doors, keep slightly 
moist, and watch for the appearance of the young plants. Observe 
the behavior of Hie young plants with reference to the seed coat and 
endosperm. What purpose do the cotyledons serve first? Later? 
Compare seeds of different members of the pine family as to their 
form' and their behavior during germination. 
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